INTRODUCTION
Much has been written about the ramifications of recent Supreme Court decisions in the area of patent subject matter eligibility 1 on innovation in the area of personalized medicine. 2 Yet, regulatory competitive shelters ("RCSs") 3 have remained largely unexplored as a mechanism for incentivizing innovation in that area, possibly in lieu of patents. Similarly, in a recent report and related guidance documents, the Food and Drug Administration ("FDA") made clear its commitment to streamlining regulation in the area of Mayo v. Prometheus, 30 NATURE BIOTECH. 758, 760 (2012) (concluding that "Prometheus is a game changer" as it renders invalid most patent claims directed to diagnostic products). For the purpose of this Paper, "personalized medicine" (a.k.a. pharmacogenomics, individualized medicine, and precision medicine) is to be understood broadly as "the tailoring of medical treatment to the individual characteristics, needs and preferences of a patient during all stages of care, including prevention, diagnosis, treatment and follow-up." FOOD & DRUG ADMIN., PAVING THE WAY FOR PERSONALIZED MEDICINE: FDA'S ROLE IN A NEW ERA OF MEDICAL PRODUCT DEVELOPMENT 6 (2013) [hereinafter PAVING THE WAY] . 3 Broadly defined, RCSs are competitive advantages resulting from statutory bars on regulatory action where such action is otherwise mandated in legislation and would have taken place but for the triggering of the bar; thus, RCSs are the result of an administrative agency's inability to take certain regulatory action that, had such action been taken, would have paved the way for competition in a certain product or market. See Yaniv Heled, Introducing: Regulatory Competitive Shelters, the New Patents, 76 OHIO ST. L. J. 299 (2015) . RCSs are also commonly known by other names such as "regulatory exclusivities," "data exclusivities," and "statutory exclusivities," among others. See id. (explaining how these names fail to characterize RCSs with sufficient specificity and sometimes misstate RCSs' function). 1. Pharmaceutical products meant for use in specific patients exhibiting particular physiological characteristics or pathologies. 5 2. Medical devices meant for use in specific patients exhibiting particular physiological characteristics or pathologies.
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3. Personalized tissues, organs, and vaccines made from or impregnated with a patient's own biological material. 6 4. Diagnostic devices, tests, and direct-to-consumer ("DTC") kits meant for use independently, or with technologies of the abovementioned categories (1), (2), or (3), including in vitro companion diagnostic devices. 7 5. Devices and methods for analyzing large quantities of medical and clinical information in order to determine therapeutically relevant correlations, 4 See PAVING THE WAY, supra note 2, at 2 (referring to the FDA's "many recent efforts to advance regulatory standards, methods and tools in support of personalized medicine and to further refine critical regulatory processes and policies in order to bring about personalized medicine product development"). 5 Traditionally, personalized medicine has been thought of as consisting mostly of this type of technologies. As such, some have described personalized medicine as "providing the right treatment to the right patient, at the right dose at the right time." Id. at 6-7.
6 Examples include stem cell therapies, artificial organs (such as a 3D-printed trachea), gene therapies performed on tissue ex-vivo, and personalized immunotherapies. 
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REGULATORY COMPETITIVE SHELTERS including via algorithms. 8 6. Databases containing medical information used for or in conjunction with technologies of the abovementioned categories (1)-(5). 9 All six categories of personalized medicine technologies are potentially subject to RCS regimes administered by the FDA as discussed below.
RCSs for New Products
Like all new pharmaceutical products, personalized medicine technologies of categories (1) and (3) listed above may benefit from RCSs under the Orphan Drug Act (seven-year market exclusivity), 10 Hatch-Waxman Act (five-year market exclusivity and four-or five-year data exclusivity), 11 and the Biologics Price Competition and Innovation Act ("BPCIA") (twelve-year market exclusivity and four-year data exclusivity). 12 An example is the seven-year orphan drug exclusivity and concurrent five-year new chemical entity ("NCE") exclusivity in the drug Kalydeco (Ivacaftor) (archived at http://perma.cc/2CCR-FFBG). Kalydero is a small-molecule drug indicated for the treatment of a specific mutation that is responsible for cystic fibrosis-a disease caused by hundreds of different known mutations-in about 4% of those suffering from the disease in the United States. See PAVING THE WAY, supra note 2, at 3. Other examples include Xalkori (Crizotinib), Zelboraf (Vemurafenib), and Tafinlar (Dabrafenib), all of which are smallmolecule drugs, that are the subject of seven-year ODEs and concurrent five-year NCE
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Of particular importance in this respect is the seven-year orphan drug exclusivity under the ODA. As indicated by the FDA, " [d] ata from the last few years indicate that more and more drugs are being designed for small populations, a trend that is consistent with the increasing use of stratification in drug development." 14 It is, thus, quite possible that a continuation of this trend would lead to such levels of specificity in the uses for which drug products are indicated, that a substantially larger percentage of products will be designated as orphan drugs, which would make them subject to the ODA's seven-year market exclusivity. This exclusivity seeks to incentivize additional clinical investigations of already-approved pharmaceutical products to test their potential benefits in the treatment of additional medical conditions. Because this RCS is offered for the testing of existing drug products in conjunction with newly developed diagnostics, this RCS is, potentially, of particular importance in the context of personalized medicine. 16 
RCSs for Additional Clinical Testing Leading to New Therapeutic Uses of Already Approved Pharmaceuticals
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A notable limitation on the availability of this RCS as a means of incentivizing such further testing of companion products is that this three-year RCS is, apparently, only available to the holder of the reference listed drug ("RLD"), who is also, typically, the beneficiary of a market exclusivity in the drug product itself. 17 Thus, third parties who may be interested in further testing an already-approved drug product for a specific condition and/or in conjunction with a newly developed diagnostic cannot expect to benefit from this three-year RCS. This RCS is also unavailable for biological products, as BPCIA does not include an RCS for such additional clinical testing. 18 Still, at least in some cases, RCSs of this type have been granted by the FDA to further the approval of certain drug products for the treatment of highly specific conditions "as detected by an FDA-approved test." 19 Hence, the threeyear market exclusivity under the Hatch-Waxman Act is, in fact, available for the development and testing of combination products consisting of diagnostic and therapeutic components. The FDA has also indicated that in other cases where, subsequently, a diagnostic is developed for use with a previously approved product, "it may be necessary to update the therapeutic product's labeling with appropriate test-related information if such information is essential for the safe and effective use of the product." 20 It is thus possible, at least hypothetically, that additional clinical testing by the RLD-holders leading [ It is quite possible that in some cases RLD-holders may be disincentivized to conduct such additional clinical trials that may result in the restriction of the potential user population of their drug products, even if such testing would make them eligible for the additional three-year RCS. In other cases, however, it is quite possible to envision how RLD-holders may benefit from conducting such additional clinical investigations of their existing pharmaceutical products in conjunction with in vitro diagnostic devices, which would make them eligible for the three-year RCS. 22 The three-year RCS under the Hatch-Waxman Act has been criticized, however, as weak in light of the ease with which physicians prescribe FDA approved products "off label," including for indications that are absent from the labels of follow-on products (due to the existence of a patent or RCS covering that particular use). Yet, solutions to this problem have been offered and seem to be relatively easy to implement. 23 Pediatric Exclusivity Under the FDA Modernization Act of 1997 ("FDAMA") 24 Developers of original drug products may extend an existing RCS (under the Hatch-Waxman Act, BPCIA, or Orphan Drug Act) by "tacking on" 25 to these periods an additional term of six months of exclusivity for conducting clinical studies of the drug in pediatric populations. 26 Importantly, like the three-year RCS discussed earlier, this exclusivity is only available to the holder of the reference listed drug (RLD) and is not available for later applicants who may seek to receive an independent RCS on their follow-on product. While this RCS does not appear to incentivize the development of personalized treatments 21 The author is not aware of such cases as of the time of writing this Article. 22 This may occur, for example, where injuries resulting from the use of a specific drug (and subsequent tort liability) may be so frequent that "personalizing" the drug would make the drug product safer and, thus, more profitable for the RLD-holder 25 See 21 U.S.C. § 355a(b)(1). The extension under FDAMA cannot stand alone when there is no prior exclusivity (RCS or patent) on which it may be "tacked."
26 See id. To clarify, the exclusivity applies to the product in general and not just to its use in a pediatric population; in fact, the exclusivity may apply even if the product is eventually not approved for use in the pediatric population.
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REGULATORY COMPETITIVE SHELTERS per se, it does promote further studies of existing drug products in pediatric populations, thereby making the tested product, potentially, more "individualized" or precise.
A Six-Year Data Exclusivity in Class III Medical Devices 27 Under the FDA Modernization Act of 1997 (FDAMA) 28
Class III is the most heavily regulated tier of medical devices under FDA law, and devices classified as falling under this category require the approval by the FDA of a premarket application ("PMA"), which is subject to extensive data submission requirements. 29 Once approved, Class III medical devices benefit from a period of six years of data exclusivity, during which the FDA may not use data submitted in connection with the PMA for the approval of follow-on versions of the approved device. 30 It appears, however, that most diagnostics implicated in the area of personalized medicine are not classified by the FDA as Class III medical devices and, as such, are not the subject of the six-year data exclusivity under FDAMA. Notable examples of such devices are electroencephalographs ("EEG"), 31 imaging devices, 32 and certain genetic and gene-expression assays. 33 Similarly, new and innovative uses of previously approved medical devices appear to be ineligible for any existing RCS. For example, a new technique for use of advanced imaging devices for the design and 3D printing of a personalized tracheal stint 34 does not appear to be subject to any RCS 27 Under the FDAMA, a Class III medical device is a device which (i) "cannot be classified as a class I" or "class II device because insufficient information exists to . . . provide reasonable assurance of its safety . . . and (ii) . . . is purported or represented to be for a use in supporting or sustaining human life or for a use which is of substantial importance in preventing impairment of human health, or . . . presents a potential unreasonable risk of illness or injury." 21 U.S.C. § 360c(a) (1) (2015) (electroencephalograph). 32 E.g., 21 C.F.R. § 892.1000 (magnetic resonance diagnostic device); § 892.1600 (angiographic x-ray system); § 892.1610 (diagnostic x-ray beam-limiting device); § 892.1630 (electrostatic x-ray imaging system); § 892.1650 (image-intensified fluoroscopic x-ray system); § 892.1720 (mobile x-ray system); § 892.1730 (photofluorographic x-ray system); § 892.1750 (computed tomography x-ray system).
33 E.g., 21 C.F.R. § 864.7280 (factor V Leiden DNA mutation detection systems); § 866.5900 (cystic fibrosis transmembrane conductance regulator (CFTR) gene mutation detection system); § 866.6040 (gene expression profiling test system for breast cancer prognosis).
34 See PAVING THE WAY, supra note 2, at 9.
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ADDITIONAL WAYS OF USING RCSS TO INCENTIVIZE INNOVATION IN THE AREA OF PERSONALIZED MEDICINE
The FDA has recently taken action to consolidate its regulation of diagnostics by, first, announcing a framework for regulatory oversight of laboratory-developed tests (LDTs, a.k.a. "home brews"), 36 and, second, releasing final guidance on in vitro companion diagnostic devices. 37 The increased regulatory burden that is likely to result from such newly established regulation might, arguably, dampen what the FDA describes as an "explosion" of products in the area of diagnostics in recent years. 38 Instituting an 35 Notably, this may well comport with patent policy in the area of medical methods of treatment. See 35 U.S.C. § 287(c) (2012) (making remedies unavailable for patent infringement in the context of "medical activity"). Devices and Personalized Medicine?, 2013 WIS. L. REV. 1463 , 1464 -65 n.5, 1466 n.12 (2013 Another option exists, however, that does not require the passage of new legislation, but only a change in FDA policy. The FDA could start requiring that prescribing information (a.k.a. labels) of pharmaceuticals having in vitro combination diagnostic devices mention specific devices approved by the FDA for use with such pharmaceuticals rather than the type of test, as the FDA currently requires. 40 By doing so, the FDA would effectively "bind" such specific diagnostic device products to pharmaceutical products that are, potentially, covered by RCSs or whose indicated uses are covered by RCSs (in the case of drugs approved under the Hatch-Waxman Act and subject to the three-year RCS for additional clinical testing). This, of course, would not preclude some prescribers from prescribing any other comparable in vitro diagnostics for "off label" use in combination with such pharmaceuticals. Still it would effectively make the companion diagnostic mentioned by name in the prescribing information the default diagnostic for use in conjunction with the prescribed pharmaceutical unless a prescriber explicitly prescribes a different diagnostic product. While the economic value of such a benefit would greatly depend on the circumstances of the specific diagnostics' market prescribed in conjunction with a given product, it would presumably be higher than zero (which is what it is now) and, potentially, significant. This, in turn, may create added incentives to develop and be the first to have approved in vitro diagnostic products for use in conjunction with specific pharmaceutical products.
Importantly, however, it appears that the FDA does not believe that this course of action is desirable, as it explicitly requires that " [t] 
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[Vol. 21:2 companion diagnostic device." 41 The reasoning provided for this policy by the FDA is that "[t]his will facilitate the development and use of more than one approved or cleared [in vitro] companion diagnostic device of the type described in the labeling for the therapeutic product." 42 It appears that the FDA is well aware of the possibility of requiring the use of a specific in vitro companion diagnostic in a therapeutic's label as a means of providing competitive benefits in the diagnostic product, but does not believe that such benefits are necessary for incentivizing further development of in vitro companion diagnostics. The FDA's position begs the question whether and to what extent is there a need for additional incentives for innovation in the area of diagnostics, given what the FDA brands as the explosion in data and products in this area over the last decade. 43 It appears that at least some do not share the FDA's optimism regarding the sufficiency of current incentives for innovation in the area of diagnostics. 44 To mitigate possible risks of over-protection of personalized medicine technology, it is also advisable to provide newly approved diagnostic products with data exclusivity rather than market exclusivity. The advantage of data exclusivity is that it works its effect by conferring a competitive advantage on its beneficiary only if and when the data protected under the exclusivity is actually valuable. In other words, where the independent development of a similar dataset for a competing product would not be prohibitively expensive given the realities of the market in the diagnostic, the data exclusivity in the original product will not deter potential competitors seeking to have their own competing diagnostic product approved by the FDA.
Another option is to adopt an RCS regime in medical diagnostics similar to the one established under the Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA). 45 Under the FIFRA RCS regime, the developer of a new product benefits from a ten-year data exclusivity period, which is then followed by another period of five years during which the data is available to third parties, but "only if the [third party] applicant [for the follow-on product] has made an offer to compensate the original data submitter." 46
